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5 Ohi a ele PROBLGLO. 
8th ARTICLE. - FERTILIZERS . 
By Henry C. Henricksen. 

AMMONIA. - Nitrogen may be present in the soil or in fertilizers in the form of ni- 
trates, anmoniates or as ammonia ir organic form, The usual practice in pineapple 
“growing is to apply a small amount of cottonseed meal or tankage in the center of the 
plant immediately after setting. This is for the purpose of preventing the young 
plant from being choked with sand and also to furnish ammonia. Altogether the prac 
tice is to be recommended but the fact remains that some cheaper material that does 


not contain nitrogen or ammonia may be used, as the plants can make no use cf nutri- 


envs until roots are formed, some four weeks, or more, after setting 


5° 


Some think 
hae , but 
that the ammonia of cottonseed meal will not be available until that time, /the fact 
is that a great deal may be available in a few days after the meal is applied. Very 
often so much becomes available that it burns the plant. When such buming takes 
place it is usually thought that the cottonseed meal must have been mixed with inor- 
ganic salts for the purpose of raising the nitrogen and potash coment. That, how- 
ever, 1s evidently a mistake for cottonseed meal when so mixed does not necessarily 
burn. Neither does cottonsasd weal itself always cause burning although it may do 
s0 under certain conditions. For instance, during a period of light rains or heavy 
dews- -cnough acisture will ve present tp cause the meal to ferment. One or the preae-™™™ 
ucts of fersentation is ammonia end if / remains in the heart of the plant it burns 


the leaves. (mn the other hand, if a heavy rain comes at that time it washes the 


emmonia onto tne soil and no burning takes place. 


Cottonseed meal and other organic materials are also used for general fertil ~ 
izing, but imch less so nowadays than it was ten to fifteen years ago. Ammonia is 
now usually applied in the form of ammonium Sultagee: (enue any according to practical 
experience, giving much better results than sodium nitrate and for that reason the 
belief has gained ground that the pineapole slant vrefers its nitrogen in the form of 
ammonia. That belief does not seem unreasonable considering that the plant belongs 
to a family of air plants, but as a matter of fact it is wrong. The pineapple plant 
prefers its nitrogen in the form of nitrates; seldom, if ever, does it take up ammonia 
from a water solution. Ammonia is changed into nitrogen whenever the conditions are 

favorable, the factors governing the process are moisture, air, temperature, the pres- 

ence of some organic matter (carbe-hydrates), the proper bacteria and a certain limit 
of ac idity within which the bacteria will thrive. Generally these factors are favor- 
able in a soil that is suitable for pineapple growth. Therefore, it is to be expecta 
that ammonia, in any form, will ve readily changed into nitrogen in such soils. Ac- 


, 


tual tests show that some change does take vlace very rapidly for considerable ni- 
trate is found in the soil a few days after an applica sion of ammonia. On the other 
hand much ammonia is usually present several weeks after the application has been 
made, showing that all of it does not necessarily change quickly. This is of practi- 
Be eal. importance, for ammonia is held by the soil to a iuch greater extent than is ni- 
- trate. That; is, under certain conditions, the loss of nitrate nitrogen due to leach- 
dng may be great whereas under the sarc conditions the loss of ammonia will be but 


a slight. 
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NITRATES. = Nitrogen may be present in the soil or in fortilizers in the form of nie 
in the form of nitric acid in combination with some base, usually 
To some plants it seems to make little difference what 
the pineapple plant is very sensitive to 


trates, thet ad 
sodium, potassium or calcium 
the canbination is but, as stated before 
in waver culture and pot experiuents potassium nitrate has given excellent 
the addition of potassium nitrate has usually pro- 


the latter 


he addition of phosphate, lime, iron, etc., 
or ele- . 
4 Ea 
Field experimen 


bases. I 
results. in fact, tap water wit 
duced as good growth as rain water with ° 
are satisfied with minimum amounts of 

and potash are present in abundance. 
trate and caleiun nitrate are 
for potassium nitrate, 


suitavle. 
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showing that the plants needs 
Ul 


‘ments, provided both nitrogen 
have shovm that sodium ni 
Lz As 
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general experience 
ions are that 


le combinations to use in a pineapple fertilizer. 
pun Moats ot 
first 


combine 


as well as 
¢, but the indic 
apoli the soil, the 
reason 


that 
renain 


suitad 
enough data available 
~ When organic materials are apolied to 
hich will for 


there is not ye 

which is a base and 

If enough acid is present, the soil may 
light the ammonia 
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AMMONTATES VS NITRATES, 


ermentation produces ammonia, 
nged very much towards 


reacuion may be change 
sroduce the de- 


a 
Be 
i 


any acid »resent in the soil 
v 


with 
acid after the ammonia has bee 
Will combine with carbonic acid and the soil 
reason why organic materials do not always 
prefer organic materials, should test their 


alkalinity. That is the 
i. Those, who for 
soils as explained in the 4th article of this series. If the pH is not towards 5 or 


gired resul 
vélow that, an application of sulphur should ve made gimultansously with the fertil- 
ocess changes 


Lzerz | 
After an application of organic matier, the second fermentation 5 
the aiiuonic, formed in the first, into nitrous acid which is almost immediately 
nitric acid. This acid will attach itself to any base in the soil that 
acid. It will, therefore, partly offset the 
hows it to be 


changed into 


thet is 
pecause 


48) 1re6 or omidined with a weaker 
the alkalinity produced by the amaoniz. and as n trification is fairly rapid 
that alk salinity would seeil to be of minor importance, yet experience show 

ganic nitrogen seemingly 


Asa 


effect cf 
fate is very much superior to or: 
probability that sulfur 


LQOU6 


Ammonium sul 
. That points tovards th 
Q pe used in combination with potassium nitrate if 
This will be discussed 


not so. 
sulfuric acid it contain 


of th 
or some other material may have 
that is to alkeds maximum results on soils that are not acid 
more . da ta becomes available, | 
sed as A fertilizer, is always in combination with 
4s nitrogen and phosphorus are acid~forming 


further when 
- This :element, when u 
549 OH 
* i BS 
20tassium nitrate and potassium phosphate 


POTASSIUM. 
30me acid ,usually sulfuric or muriatic. 
easonable that ¢ 
fertilizers, but the former is used but very little and 
re cheap enough, 


would seem 
The 


used for pineapple f 
neither the 


bs, Lt 
apple 
Both would seem to be acceptable if they were che 
sulfate and the muriate are the commercial combinations used 
Mason, ne 


sould be 
the latter not at e 


but at vresent the 
rae ae cepts 
the double manure salt has been considered in this work. 
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It is not difficult to understand why a mixture of ammonium sulfate and potassiv” 
sulfate is a desirable pineapple fertilizer. The potassium and the nitrogen are both 
taken up by the plant whereas the sulfuric acid, with which both were in combination, 
serves to keep the colloidal matter in the soil in a state of coagulation. The amount 
of sulfuric acid supplied in the fertilizer is not inconsiderable as shown by the 


following example. Fertilizer applied per acre for first crop: 


, 


Ammonium sulfate 800 lbs. = 594 lbs. sulfuric acid 
Potassiwa sulfate 350 lbs.. =_197 lbs: sulfuric acid 


Total sulfuric acid 791 lbs. 

Potassium sulfate is water soluble; therefore, when it is apolied to a soil con- 
taining sufficient water, it goes into solution very quickly. If the soil is leached 
With water immediately after the salt is applied, a large portion of it can be re~ 
covered, but if the leaching is deferrdd for some months recovery ig much more dif- 
ficult. This is of practical importance, for it shows that the soil is capable of 
retaining potash even though the rains are extra heavy, although a heavy rain within 
afew days after fertilizing may leach considerable of it out. 

PiiOSPHORUS. ~ In fertilizers or in the soil phosphorus is dese in combination with 
enough oxygen to form phosphoric acid. That egain is in coibination wa woe pase, 
usually lime. The combination may be tri-calcium phosphate, such as in bone ieal, 
which ig not soluble in water and very little soluble in weak acids and must, there~ 
fore, be very finely pulverized in order to be of use to plants. The coarse~gsround 
bone meal sometimes sold in Porto Rico is very slowly pyatiatle eapectally on sandy 
goil. Another combination is di-calcium phosshate which is usually referred to as 
"reverted". It is considered more readily available to plants than the former but 
ere so ee the following. A third form is mono-calcium »,hos»zhate which is readily 
aveilable to plants although it is but slishtly water soluole. This form is the one 
mostly used for fertilizers under the name of acid phosphate. I+ may be the so-called 
single grade containing about 16% phosphoric acid or it may be the double grade con= 
jaining up to 40%. 

In ae investigation the experience with calcium phosphate indicates that either 
she combination is unsuitable, or else that the pineapple plant does not need much 
4 ‘ 
ohosphate. Field experiments are now under way, the results of which will show wheth- 
er or Pr eetaceien phosphate and ammonium phosphate are more suiteble. Until that 


work is finished no recommendations in regard to phosphorus can be made. 
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